Hemagglutination of sheep erythrocytes. Bacteria were harvested from 5 to 7 days of growth on blood agar and from 2 to 3 days of growth in prereduced anaerobically sterilized Todd-Hewitt broth (BBL) supplemented with 5 jig of hemin per ml and 0.2 ,ug of menadione per ml (7). The bacterial cells from the broth culture were washed twice in 0.15 M NaCl buffered at pH 7.2 with 0.016 M Na2HPO4 and 0.003 M KH2PO4 (PBS) and suspended in PBS at a concentration of 109 cells per ml. Erythrocytes from defibrinated sheep blood were centrifuged at 800 x g, washed twice in PBS, and resuspended in PBS at a 3% (vol/vol) concentration.
Bacteroides melaninogenicus and Bacteroides asaccharolyticus are commonly isolated from the oral cavity, the intestinal tract, and the genitalia. These species play an essential role in the pathogenesis of experimental infections established with mixtures of anaerobic bacteria (5) . Strains of the B. melaninogenicusIB. asaccharolyticus group, in particular, B. asaccharolyticus, have been implicated as significant pathogens in a variety of serious human infections (2) . The source of the infectious organisms can be determined with a high degree of certainty in wound infections in which a direct implantation into the tissue has taken place. On the other hand, the source of the pathogens is often unknown when bacteremia occurs and the microorganisms infect usually sterile areas. Tooth extraction, oral surgery, oral hygiene procedures, and even chewing can produce a transient bacteremia of bacteroides and other oral organisms (1) . Therefore, the possibility exists that the primary locus for pathogenic components of nonoral infections can be the oral cavity. The hemagglutination test in microtitration plates was carried out as follows: a sample (0.05 ml) of the bacterial suspension was mixed with 0.05 ml of the washed erythrocyte suspension. After 30 min of shaking at room temperature, the mixture was stored overnight at 4°C.
Agglutination was routinely determined with a dissecting microscope at x30 magnification and in wetmount preparations at X 125 magnification. Strains which exhibited no hemagglutination activity were recultured for testing at least four to five times before they were designated hemagglutination negative.
RESULTS
All 54 strains of B. asaccharolyticus recovered from the oral cavity exhibited a distinct hemagglutination activity when mixed with sheep erythrocytes. The hemagglutination took place with both the slide tests and the microtitration plate method. In general, the hemagglutination was strongest, often occurring within 30 to 60 s of mixing, when the bacterial cells originated from growth on blood agar and when a slide test was carried out (Fig. la) .
By contrast, the 16 strains of B. asaccharolyticus of nonoral origin failed to agglutinate sheep erythrocytes (Fig. lb) . The absence of hemagglutinating activity of these nonoral strains was a consistent finding observed for each culture examined in each of the various assays for testing hemagglutination activity.
DISCUSSION
The results of this study confirm and extend previous results of Slots and Gibbons (7). These authors found that human erythrocytes were consistently agglutinated by oral strains of B. asaccharolyticus, whereas oral B. melaninogenicus strains failed to agglutinate erythrocytes. An implication of their findings was that the hemagglutination activity test may be a rapid and reliable method for distinguishing B. asaccharolyticus from B. melaninogenicus derived from the oral cavity. Their study only included one nonoral strain of B. asaccharolyticus, and no conclusion could therefore be made on the relationship of the hemagglutination activity be-J. CLIN. MICROBIOL. tween oral and nonoral strains of B. asaccharolyticus.
The present investigation examined 16 strains of B. asaccharolyticus isolated from healthy and diseased nonoral sites. A significant finding was that none of these B. asaccharolyticus strains from nonoral sources agglutinated sheep erythrocytes. Nonoral strains of B. melaninogenicus belonging to B. melaninogenicus subsp. intermedius (five strains) and B. melaninogenicus subsp. melaninogenicus (two strains) were also found not to agglutinate the sheep erythrocytes. In contrast, the B. asaccharolyticus strains of oral origin all exhibited a strong hemagglutination activity. Hemagglutination occurred with fresh isolates and with stock cultures which had been subcultured numerous times. Therefore, hemagglutination activity is probably a stable property of oral B. asaccharolyticus.
The hemagglutination activity of B. asaccharolyticus has been attributed to pili (6) . Nonhemagglutinating strains of oral B. melaninogenicus also possess pili (7) 
